Carrot, garden eggplant, okra and pepper were coated with melted shea butter oil by robbing it around the vegetables and then stored for a period of twenty days. The coated fruits took longer time to deteriorate when compared with the uncoated fruits signifying that coated vegetables fruits with edible coating material increases the shelf life and storage longevity. This fact has led the consumers to accept that shea butter is a very good edible coating material that can extend any food material. Some consumers accepted shea butter with mixed feelings. Reasons for their mixed feelings are that some do not take shea butter; they prefer vegetables and fruits in their natural form or processed. The findings from the study showed significant difference in the number of people preferring the freshly coated vegetables from uncoated vegetables and also the differences observed between the vegetables.
INTRODUCTION
The need and demand for processed fruits and vegetables in markets of developing and developed economies is growing drastically due to changes in new way of life, serious health concerns or improved power of purchase (Acuff, 1993; McHugh and Senesi, 2000; Jiang and Joyce, 2002) . Fruits and vegetables are highly perishable commodities that require to be handle with much care to minimize losses. Post-harvest losses due to inadequate storage and handling are enormous and can range from 20 to 50 percent in developing countries (Kader, 1992) .
The varieties of sustenance utilization continue fluctuating constantly, subject to propensities for individuals or the accessibility of specific nourishments at various seasons (Greenwood, 1998) . In view of the inclining ways of life customers invest little energy for the readiness of their dinner.
A few strategies have been being used for keeping up the nature of produces. Chilling strategy, high relative moistness, controlled barometrical and adjusted palatable film bundling, engineered film bundling, and so on are great cases of systems that have exuded after some time and are been utilized as a part of nourishment's stockpiling. These have had their benefits and negative marks on the utilization (Risch, 2002) .
Shea butter is a vegetable fat extracted from the kernel of the shea tree (Vitellaria paradoxa), a tree belongs to the group of Sapotaceae. The tree is the fundamental indigenous oil producing wild plant openly cultivated in Africa (Honfo et al., 2012) . The tree grows wild and covers about 5000 km of the savanna belt (Masters et al., 2004) , including West African nations like Nigeria, Senegal, Mali, Burkina Faso, Togo, Ghana, Benin, Niger, Cameroon, Uganda, Sudan and Ethiopia (Hee, 2011) . Four of these nations represent around 600,000 MT (about 80 %) of world shea nut production. The countries include; Nigeria (370.000 MT), Mali (85.000 MT), Burkina Faso (70.000 MT) and Ghana (61.000 MT) (Karen, 2005) . Among these nations, Ghana and Burkina Faso are the principle shea nut exporters (Hee, 2011) . Nigeria produces about 50% of the world shea nut production, yet has a t endency to expend the majority of its shea nuts locally (Karen, 2005) .
Nigeria is home to different fruits and vegetables but are only available in season. This is attributed to poor harvest handling, post-harvest diseases and lack of preservation method. It is a known fact that fruits are perishable and it takes considerable time for a fruit produce to reach the table of the consumer. During the time-consuming process involved in handling, storage, and transportation, products start to dehydrate, deteriorate, and lose appearance, flavor and nutritional value. Because of its shorter shelf life, fruits on the table of consumers usually last for few days. If no special protection is provided, the fruits produced will quickly run into deterioration and as such reducing the shelf life and its availability.
Methods of preservation of fruits and vegetables during storage and marketing are generally based on refrigeration and use of chemicals (Smith and Stow, 1984; Smith et al., 1987) . So, chemical storage method and chilling storage method are not economically feasible in most developing countries (Smith et al., 1987; Li and Yu, 2000) . Techniques used in developed countries include the use of edible coatings and organic chemical treatments mainly for the greater quality of fresh fruits and vegetables. Edible coating is a thin layer of edible material enrobed on fruit surface as an addition or a replacement for the natural protective waxy coating (Risch, 2002) . Shear butter coating which is produced cheaply and readily available was used to enrobe the fruits. The fruits used in the study are; carrot (Daucus carota) from the family of Umbelliferae, garden egg (Solanum melongena) from the family of Solanaceae, okra (Abelmoschus esculentus) from the family of Malvaceae and pepper (Capsicon annum) from the family of Solanaceae.
Works in the past have shown that edible coatings not only increase the market opportunity for traders but are equally essential in extending the shelf life of the produce. The work of Bett-Garber et al. (2001) has shown that consumer acceptance of coated or uncoated fruits and vegetables have been accepted with mixed feelings. Surveys conducted on consumer perception of whole fruits and vegetables have shown mixed feelings. Few have, however, been reported on consumer's awareness of coated fruits and vegetables in developing countries like Nigeria. Thus, the main objective of this study is to evaluate consumers' acceptance and preference of the edible coated fruits (carrot, garden egg, pepper, and okra). The specific objectives are to:
1. compare consumers' perception and preference among treated and untreated fresh fruit produce over time. 2. evaluate consumers' preference among the four fruits; carrot, garden eggs, pepper, and okra. 3. determine the effect of demographic characteristics on the consumers' perception of the treated fruits. 4. evaluating factors affecting consumers' decision to select fruit.
The null hypothesis for the study was that there was no difference in the shea butter oil was used for vegetables and how consumers will accept the product.
MATERIALS AND METHODS
The research work was carried out in the School of Agriculture and Agricultural Technology Laboratory of the Federal University of Technology Minna, Niger State.
Source of experimental material
Carrot, garden egg, okra and pepper were obtained from fruit market along Mobil, Chanchaga Local Government Area of Niger State. Shear butter oil made from the fruit of shear (Vitellaria paradoxum) tree and cotton board was obtained from Bosso market, Chanchaga Local Government Area of Niger State.
Experimental procedure
Fifty of each of the fruits was coated with shea butter oil which was melted under heat energy (sun), while ten of each of the four fruits were left uncoated as the control and they were stored for a period of twenty days. Pictures of the fruits were taken at day 0, day 5, day 10, day 15 and day 20 respectively (Plates 1 to 4). Thereafter survey was carried out to determine the quality and rate of deterioration. Samples of the coated fruit and pictures were taken to respondents alongside with questionnaires on every fifth day.
The survey procedure
An investigative survey research approach (ISRA) was used where a set of structured questionnaires was distributed to consumers. Demographic data of the respondents (characteristics such as age, gender, marital status, level of education attained, household income and family size) on their acceptance of coated fruits were gathered. Also included was their choice of the four fruits based on the market outlet, factors affecting their decision to purchase fruits and factors influencing their purchase behavior. The next group of questions tried to address factors affecting consumers' perception on the rate of deterioration. Another set of questions was aimed at determining the factors affecting consumers purchase behavior. The questionnaires were administered in the school premises. An attempt was made to get all completed questionnaires returned within two days of administration. People above 20 years of age were selected as the respondents in order to obtain good distribution of all responsible age groups of people for this study. The questions were coded accordingly for proper data analysis.
Data analysis
All the collected data were subjected to descriptive statistics, while frequency of occurrences and percentages of the means were used to describe the responses.
RESULTS
The results of the study are presented graphically. There was significant difference in the rate of deterioration between the coated fruits and the control (uncoated). The four fruits (carrot, garden eggplant, okra and pepper) that were coated with shea butter oil show longevity in the number days before their spoilage became obvious in comparison to those that were taken as the control.
Rate of deterioration between coated and uncoated fruits

Day five result of the coated and uncoated fruits
Day 5 was the first time the coated fruits were compared with the uncoated fruits. It was seen that the rate of deterioration was slow in the coated fruit whereas it was fast in the uncoated fruits. Coated fruits indicated with blue color showing much resistance to deterioration (Figure 1) .
Day ten result of the coated and uncoated fruits
At day 10, the coated fruits were still observed to deteriorate slowly when compared with the uncoated fruits and at this point, the number of people choosing bad for the uncoated rose rapidly. No body chose excellent for any fruit except for garden eggplant (Figure 2) .
Day fifteen result of the coated and uncoated fruits
At day 15, uncoated fruit was worse. Though, none of them was chosen to be excellent. The number of people that recorded bad for the coated fruit were few compared to the uncoated which was greater ( Figure 3) .
Day twenty result of the coated and uncoated fruits
At day 20, deterioration was so obvious in the uncoated compared to the coated. Garden egg stands out among the four fruits which show more resistance than the other fruits. Even at day 20, 'Good' was recorded for the coated garden egg, at this point other fruits were not; thus making consumers to choose garden eggplant as number one fruit from the study (Figure 4) .
Effect of demographic characteristics on the consumers' perception of the treated fruits
Age
When the age of the respondents were ranged between 20 to 25, 26 to 30, 31 to 35 and 36 to 40, people within the age of 26 to 30 prefer the coated fruits followed by the people within the age range of 36 to 40 and 31 to 35. The least was 21 to 25 years of age. Probably because youths from here prefer the fruits mostly in their natural form. Though, only 15.15% of their populations prefer the coated fruits ( Figure 5 ).
Gender
The male gender prefers the coated fruits when compared with the female gender. About 67.92% of male population prefers edible coated fruits while 32.08% of the male population prefers the fruit in its natural form. Also, about 40% of the female population preferred the coated and 60% of the female prefer the fruit in its natural form. Thus, giving the male gender preference over the female gender ( Figure 6 ).
Marital status
About 61.54% of the population of married people prefer rapidly. No body chose excellent for any fruit except for garden eggplant. edible coated fruits while 38.46 % did not prefer the uncoated fruit. This was followed by 60.42% population of the singles that preferred the coated fruit. The widow and divorced have the smallest population of 2 and 3 respectively, and none prefer the coated fruit as they prefer the fruits in their natural form. Thus, the married people prefer the coated fruits followed by the singles (Figure 7) .
Day twenty (20) result of the coated and uncoated fruits
Level of education
100% of the population of the Quranic chose coated fruits. Also, 75% of the population of the people above degree and adult education both chose coated fruit while 35% of their population prefers the uncoated fruits. This was followed by 37.04% of tertiary population that preferred the coated fruits. The least came from primary, secondary and none as none of them chose coated fruits (Figure 8 ).
Income
People whose income is <N15,000 prefer coated fruits with 65.22% of their population and 34.78% prefer the uncoated. This was followed by 54.55% of the population whose income is > N45,000 and 45.45% of their population prefer the uncoated fruits. Only 44.44% of the people whose income is between N30,000 and N45,000 prefer the coated fruit. The least came from between N15,000 and N30,000 with 42.86% of their population preferred the coated fruit (Figure 9 ).
Factors affecting consumers' decision to select fruit
Among the factors affecting consumers' decision to purchase fruits, quality of produce followed by fruits' availability were the most factors of determination ( Figure  10 ). This indicates the fruit preservation and storage are of necessity. Coating fruits is a method which improves fruits produce and availability over time.
DISCUSSION
From the study, the rate of deterioration of the coated fruits was very slow which was significantly different from the uncoated fruits. Even though consumers have mixed feelings because some of them do not know about shear butter to be edible and some thought it is only used for rubbing hair and skin. The shea butter create a barrier between the fruits and the atmosphere and as such extending the shelf life of food material being enrobed. This is in line with the work of Bett-Garber et al. (2001) who reported mixed feelings among the consumer acceptance of products, especially coated or uncoated fruits and vegetables. Surveys conducted on consumer perception of whole fruits and vegetables have shown mixed feelings, few have however, been reported on consumer's awareness of coated fruits and vegetables in developing countries like Nigeria. It is in this light that knowing consumers' perception towards fresh fruits and vegetables coated with edible material would help the food industry understand consumer attitudes and market demands in developing economies like that of Nigeria where the population is also on the increase. Studies have shown that ripening can be retarded, colour changes can be delayed, water loss and decay can be reduced, and appearance can be improved by using a simple and environmentally friendly technology, edible coating (Park et al., 1994a, b; Baldwin, 1995) . This is true when spoilage was obvious in the uncoated after some days; colour was lost and desiccation was not reduced. Whereas the rate in coated fruits was retarded, colour changes were delayed and desiccation was reduced.
In this study, garden eggplant among the four fruits was excellent and was seen at every point to be better than the other fruits. Even at the final day the coated garden eggplant was chosen to be 'good' by some consumers of which no fruit have received such. It is in this respect that the consumers prefer garden eggplant.
Among the factors affecting consumers' decision to purchase fruits, quality of produce followed by fruits availability were the most factor of determination. Which conform to the reasons why it is necessary for fruit preservation and storage. Coating fruits is a method which improves fruits produce and availability over time.
Conclusion and recommendation
In conclusion, it was found that shear butter is a very good edible coating material which is readily available and can be used to coat fruits and vegetables in order to increase its period of storage and market availability. It is therefore recommended to the food industry and marketers to use shear butter instead of chemicals for fresh produce preservation. Fresh fruits and vegetables coated with 
Factors affecting consumer's decision to select fruit
edible material would help the food industry understand consumer attitudes and market demands in developing economies like that of Nigeria.
